Long-acting gonadotrophin releasing hormone agonist implant causes variable duration of suppression of ovarian steroid and inhibin secretion.
The duration of action of a gonadotrophin releasing hormone (GnRH) agonist implant designed to be effective for 3 months was investigated in women by monitoring drug release and ovarian hormone secretion. Serum inhibin secretion was measured to determine whether the secondary rise in serum FSH concentrations observed during long-term GnRH agonist treatment was attributable to changes in inhibin secretion. The implants of slowly biodegradable polylactide/glycolide (molar ratio 75:25) containing 3.3 mg buserelin, D-Ser (But)6-GnRH (1-9)-nonapeptide-ethylamide, in a rod 1 cm long and 0.13 cm diameter were injected s.c. in patients with endometriosis (3.3 mg buserelin in four patients, 6.6 mg buserelin in six patients). Urinary secretion of oestrone, pregnanediol, LH and buserelin were determined in daily samples collected for 2 cycles before treatment, during treatment, and for 2 recovery cycles. Oestradiol, progesterone, inhibin, LH and FSH were measured in serum collected once per week. In all patients ovarian hormone secretion was suppressed successfully but considerable variability occurred in the length of time taken for ovarian function to recommence, time to return to ovulation being 100-194 days (median 118 days) (3.3 mg group) and 79-290 (median 178 days) (6.6 mg group). After implant injection, there was a rapid rise in the urinary buserelin excretion followed by an early fast phase of buserelin release, half life (t1/2) = 9 days for 3.3 mg implant and 11 days for 6.6 mg implant. This was followed by a second phase representing a plateau of release, t1/2 = 50 days (3.3 mg implant) and 90 days (6.6 mg implant). During this second phase, an excretion rate of greater than 0.2 nmol buserelin/mol Cr was associated with oestrone excretion at or below early follicular phase values. Once buserelin excretion fell below 0.1 nmol/mol Cr, ovarian function returned in all patients. The period for which buserelin secretion was maintained between 0.1 and 0.2 nmol/mol Cr corresponded to the time taken to recovery of ovulatory cycles in 8/10 of the women. In 9/10 patients serum immunoreactive inhibin concentrations declined at 2 weeks, along with the suppression of oestradiol, and remained suppressed throughout the period of anovulation. Recovery of FSH secretion began after 4-5 weeks. While this implant should have important clinical application where chronic treatment is indicated, further work is needed on design of long-term implants so that such preparations can be used when precise return to ovarian activity is required. A fall in inhibin secretion may contribute to the secondary rise in FSH by withdrawal of negative feedback but these events are not closely correlated.